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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOTO OOIIIETO 0Opa30oBaHUs
COCTaBJICHA Ha OCHOBE TPeOOBaHUM K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOIN MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHusl, IIPEICTaBICHHbIX
B ®I'OC OOO, a Takxe Ha OCHOBE (peiepaabHOI pabouei MporpaMMel
BOCITUTAHUS U C y4ETOM KOHIIETITUHN TIPETOJaBaHNs YICOHOTO TIpeaMETa « X UMHSI»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma o xuMuu Ja€T NpeCTABICHUE O LIEISX, OOIIeH cTpaTeruu
OOy4eHMsI, BOCIIUTAHUS ¥ PA3BUTHUS OOYYAIOIINXCS CPEACTBAMU yUeOHOTO
npeaMeTa, yCTaHABIMBAET 00s13aTeNIbHOE MPEMETHOE COIEpIKaHKeE,
npeaycMaTpUBaET paclpeieiieHue ero mo KjiaccaM U CTPYKTypUpPOBaHUE TIO
paszesiaM ¥ TeMaM MPOTrpaMMBbl [0 XUMUHU, OTIPEACIISIET KOJTUYECTBEHHbIC U
KauE€CTBEHHbBIC XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHTYEMYIO
MOCJIEA0BATEIBbHOCTh U3YUYEHHS] XUMUU C YUETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKK y4eOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEH 00y4Jarouxcs, ONpeAessieT BO3MOKHOCTU NMpeaMeTa Jst
peanu3aiuy TpeOdoBaHUM K pe3yJibTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOT'O OOITIEro 00pa30oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbTataM 00yueHUs XUMUHU Ha YPOBHE 11eJIei M3yueHUsl MpeMeTa 1 OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIHHOM JAEATEILHOCTH 00YUaIOIIEToCs M0 OCBOSHUIO
y4e0HOT0 co/iepKaHusl.

3HaHWe XUMUHU CITY>KUT OCHOBOM 17151 (HOPMHUPOBAHUS MUPOBO33PEHUS
00y4aromierocs, €ro NpeiCTaBIeHu 0 MaTepUaTLHOM €IMHCTBE MUPA, BAKHYIO
POJIb UTPAIOT GOPMUPYEMBIE XUMHEH TTPEACTABICHUS O B3aUMOINPEBPAIICHUSIX
SHEPIUH U 00 SBOJIIOIMH BEIIECTB B IPUPOJIC, O MYTIX PEIICHUS TII00aTbHBIX
po0JieM YCTOWYHUBOIO pa3BUTHSI YEJIOBEUECTBA — ChIPbEBOM, SJHEPTEeTUUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peasiu3allui BO3MOXKHOCTEH ISl CaMOPa3BUTHS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHKE MBIITUICHUSI 1 TBOPUYECKUX CTIOCOOHOCTEMH
0Oy4YaroIINXCsl, HABHIKOB UX CAMOCTOSTEIIbHON Y4eOHOU eATeThHOCTH,
HKCIIEPUMEHTATILHBIX U UCCIIEI0BATEILCKIUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMMUT CO CIeUU(PUKOI HAYYHOTO MBIIIJICHUS, 3aKJ1a/IbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €IMHCTBO MIPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHHSM, K IPUPOAE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBIE HaINpaBJICHUS B 00yUYCHUH XUMHUHU 00€CIIEYNBAIOTCS CIICITU(DUKOMN
coJiep)KaHMs y4eOHOTO MpeMeTa, KOTOPBIH SBIISETCS MeJarornuecku
aJanTHPOBAHHBIM OTPAXEHUEM 0a30BOI HAYKH XMMHH HA ONPEIEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 00pa30BaHUs OPUCHTUPOBAH Ha
OCBOCHHE 00YUYaIOIIUMUCS CUCTEMBI TIEpBOHAYATBHBIX MOHITUH XUMHUH, OCHOB
HEOPraHUYE€CKOW XUMHUHU U HEKOTOPBIX OTJICJIbHBIX 3HAUUMBIX MOHSATUM
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi IporpaMMbl 110 XUMUU cPOopMHUpOBaHA HA OCHOBE
CUCTEMHOT0 NoaxoAa K €€ n3ydeHuto. ColiepxaHre CKIaJbIBAETCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI TOHATUN O XUMUAYECKOU
peakiuu. O6e AT CUCTEMBI CTPYKTYPHO OPraHU30BaHbBI O MPUHIIUITY
MOCIIEIOBATEILHOTO PAa3BUTHS 3HAHW HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— IpeACTaBICHUM 00 ANEKTPOJIUTUUECKON JUCCOIUAIIUY BEIIECTB B
pacTBopax.

Teopernueckre 3HaHUS paCCMAaTPUBAKOTCA HA OCHOBE SMITUPUUECKH
MOJIYYCHHBIX M OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOIHSS PYHKIIUHM OOBSICHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS ¥ BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U TIOJTYYECHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHune mporpamMmb 10 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHUIO
MPEJICTABJICHNS] O XUMAYECKON COCTABIISIIOIIECH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOW MPUPOIbl, IECHHOCTHOTO OTHOIIEHHUSI K HAYYHOMY 3HAHUIO U
METO/IaM TIO3HaHUs B Hayke. M3yueHne XuMuu NpoOUCXOIUT C IPUBIICUCHUEM
3HAHUU U3 paHee U3YUYEHHBIX YUEOHBIX MpeaMeTOB: «OKpYKaAIOMUN MUDPY,
«buomnorus. 5—7 kinacce» u «duznka. 7 Kimaccy.

[Tpu n3ydeHnn XuMuu MPOUCXOAUT (POPMUPOBaAHHE 3HAHUN OCHOB
XUMHUYECKOM HayKH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTHUYECKOMN
JIESITETbHOCTH Y€JIOBEKA M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.
3anavya yueOHOTo MpeaAMeTa COCTOUT B POPMHUPOBAHUHN CHCTEMbI XUMUYECKIX
3HAHUN — BaXKHEHHMX (DAKTOB, MOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJOKEHUH,
JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, si3bIKa HAyKH, B



NpUOOILEHUH K HAYYHBIM METO/IaM TO3HAHMSI IPU U3yUYEHUH BEILIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U Pa3BUTHH MMO3HABATEIBHBIX YMEHHUH U
UX PUMEHEHHUH B Y4E€OHO-TT03HABATEIBHON U y4eOHO-HCCIIE0BATENbCKON
JeSTEeIbHOCTH, OCBOCHUU MPABUII 0€3011aCHOTr0 00paIieHus ¢ BEIIeCTBAMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3y4yeHnr XUMMHUHN Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (popMUpOBaHUE UHTEIUICKTYaIbHO Pa3BUTOMN TUYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPUHATHIO PELLICHUN,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HaIpaBJICHHOCTb 00YYEHUsI HA CUCTEMATUYECKOE PHUOOIICHHE
0Oy4JaroIIMXcs K CaMOCTOSATENbHOM MO3HABATEIbHOU IEATEIbHOCTH, HAYYHBIM
METOJIaM MO3HaHUs, (OPMUPYIOIIUM MOTUBALIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yciaoBui, CHOCOOCTBYIONIUX TPUOOPETEHHUIO 00YUYAIOIITUMUCS
OIbITa Pa3HOOOPA3HOMN AESITENbHOCTH, IO3HAHUSI U CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIINH), UMEIOIIUX YHUBEPCAIbHOE 3HAUECHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— dhopmupoBaHue o61Iel PyHKIIMOHATEHON U €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YUCJI€ YMEHHUIN OOBSCHATH U OLIEHUBATH SIBJICHUS
OKPYXAaOIEro MUpa, UCIOJIb3Yys 3HAHUS U OMBIT, NOJYyYCHHbIE TPU U3YUYECHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU MPOOJIeM B TOBCEAHEBHOM KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opMHUpOBaHUE Y O0YUYAIOIINXCA TYMAHUCTUUYECKUX OTHOILICHUIH,
MOHUMAaHUS HEHHOCTH XMMHUYECKUX 3HAHUM 17151 BBIPAOOTKU SKOJIOTUYECKU
1eJ1ecO00Pa3HOTOo MOBEACHUS B OBITY U TPYZOBOM ACSITEIBHOCTU B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMH K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTaHHMIO HA OCHOBE YCBOEHHUS O0OIICUETIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MpO(MIIs U HAIIPABJIEHHOCTH JaIbHENUIIETO
oOy4eHus.

OO111e€ YuCI0 YacoB, OTBEIEHHBIX JIsl U3YUYEHHS] XUMUH Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumun. Poinp XuMHM B )KU3HH YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena n BemectBa. PU3NUECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [oHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. YHCThIE BEMIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE IIEMEHTHI. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BanreHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENIBHAS aTOMHAsI Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca. MaccoBasi JOJIsl XUMHUYECKOIO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Monbs. Mossspaast Macca. BzauMocBsi3p KoJMuecTBa,
MaccChl M YMCJa CTPYKTYPHBIX €IMHHUIL BeliecTBa. Pacuérel o popmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYEeCKUE U XUMUUECKUE SABICHUSA. XUMUYECKAS pEaKUs U €€ IPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelleCTB. XUMHUeckue ypaBHeHus. Kiaccuukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKOW TTOCY/I0M, MpaBUiaMu pabOThI B TaOOpaTOpUU U
npuémamu oOpaIieHus ¢ J1a0opaTOpPHBIM 000PYOBAaHUEM, U3YUCHHUE U OITUCAHUE
(bu3MUECKUX CBOMCTB 00Pa30B HEOPraHUYECKUX BEIIECTB, HAOIIOICHHE
¢buznyeckux (MIaBlieHUE BOCKA, TassHUE JibJla, PACTUPAHKE caxapa B CTYIIKE,
KUITICHUE W KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, TPOKAIUBAHHE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHCIIOTOW) SIBIICHUN, HAOTIOICHHUE U
ONMCAaHKE NMPU3HAKOB MPOTEKAHUSI XUMHUECKUX PeaKIMi (pa3iokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KUCIIOTHI C XJIOPU0M Oapus, pa3ioKeHue T’uAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMojieiicTBrE kere3a ¢ pactBopom coiu meau (11),
U3y4eHHE CIIOCOO0B pa3AesieHUs] CMECeil: ¢ MOMOIIbI0 MaruuTa, (pUiIbTpOBaHuUE,
BBITIAPUBAHUE, TUCTUIUIAIUS, XpoMaTorpadus, TPOBEICHUE OYUCTKU TOBAPEHHON
COJIM, HAOJIIOICHHE U ONTUCAHUE PE3YJIbTaTOB MTPOBEICHHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MacChl, CO3JJaHUE MOJIENIEH MOJIEKYJT
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kucinopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciaopoaa B npupojie, Gu3nueckue 1 XuMUIeCKHe
cBoiicTBa (peakiuu ropeHusi). Oxcuasl. [Ipumenenue kucinopoaa. CriocoObl



MOJIYYCHHS KACTIOPO/Ia B TAOOPATOPUH U MTPOMBIIIUIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ HeKT XUMUIECKON PEaKINH, TEPMOXUMHUYECKHUE YPaBHEHUS,
HK30- U SHIOTEPMUYECKUE Peaknu. TOIUINBO: Yyrojib U METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxnenue Bogopoaa B
npupoe, GU3nUecKne U XUMUIECKUE CBOMCTBA, TPUMEHEHNE, CITIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckre cBOMCTBa BOJBI. Boma kak pactBopuresns. PacTBopsl.
HaceilenHbie 1 HEHACHIIIEHHBIE pACTBOPBI. PACTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBas 101 BelecTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IPUPOJIE U B )KU3HU YelloBeKa. KpyroBopoT BOAbI B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranuueckux coenuneHuit. Oxkcuanl. Knaccudukanms
OKCHUJIOB: coJieo0pa3ytolre (OCHOBHbBIE, KUCIOTHbBIE, aM(pOTEepHbIE) U
HecolieoOpasyromue. HoMeHnkiiatypa okcnioB. @u3nyeckre U XUMUYECKHE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcnoBanusi. Knaccudukarus ocHOBaHUi: MIETOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHkaTypa ocHOBaHMi. PU3NYECKHE U XUMUYECKHAE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxkanus kucinor. Homenknarypa kucinor. @uznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTasuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknartypa coneil. @PU3nyecKkne 1 XMMAYECKAE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE ONPEACIICHUE CONIEPKAHUSI KUCIOPO/Ia B BO3AyX€E, ITOIYUYEHHE,
coOupaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB KUCIOPO/ia, HA0II0IeHHE
B3aUMOJICHCTBUA BEIIECTB C KUCIOPOIOM U YCIOBUS BOBHUKHOBEHUS U
MpEeKpaIIeHus TOpeHus (Moxapa), 03HaKOMJIEHHE C 00pa3liaMy OKCHJIOB U
OIMMHMCAaHKE X CBONCTB, OJIyYCHHE, COOMpPaHNE, PACTIO3HABAHNUE U N3YUCHUE
CBOMCTB BOIOpo/jia (ropeHue), B3auMoIcicTBIE Boopoia ¢ okcuaom meau (1)
(BO3MO>XHO MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), HAOII0/IeHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIEAOBAaHUE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUAE BOABI C METAJJIAMU
(HaTpueM U KaJibIleM) (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB),



UCCIIeIOBaHNE 00pa3Ll0B HEOPTAHUYECKUX BEIIECTB PA3INIHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKU MHAUKATOPOB B PaCTBOpax KUCJOT U IIEJI0Yeid,
u3ydyeHue B3aumojencTus okcuaa meau (I1) ¢ pactBopom cepHOM KHUCTIOTHI,
KHUCJIOT C METAJIAMH, PEAKIIUN HEUTpaIn3aluu, OJTYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJJHOTO METajula IPYTUM U3 PacTBOpA COJIM, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 33]1a4 M0 TeMe «BakHelue KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

HMepuonuueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKUX
3jieMeHTOB [I. U. MenpesieeBa. CTpoenne aToMOB. XUMHUYECKAsl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble NOMBITKU KJIaCCU(PUKALUA XUMUYECKUX 3JIEMEHTOB. [loHsATHE O
IPYyIIax CXOAHBIX JIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMETbHBIE METAJLIbI,
rajlore€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM()OTEPHbIE OKCHUIbI
Y TUJIPOKCHU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /l.
N. MenaeneeBa. KopoTkoneprogHasi U JJIMHHONIEPUOAHAS (POPMBI
[Teprnonnueckoit cucremsl xumudeckux 3neMeHToB . . Menaeneea. [leproabl
U Tpynnbl. PU3HUECKUI CMBICIT TIOPSAIKOBOIO HOMEpa, HOMEPOB NEpHOa U
IPYIIIBI 2JIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX sAep. M30Tonel. Dnexktponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI04€K aTOMOB MEPBbIX 20 XUMUYECKUX IJIEMEHTOB
[Tepunonnueckoii cucremsl . 1. MenneneeBa. XapakrepucTUka XUMHUYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI paiiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepnoamueckoro 3akoHa u llepuonrueckoi CuCTEMbl XUMHUYECKUX
DJIEMEHTOB IS pPa3BUTHUS HayKu U npakTuku. 1. 1. Mennenees — yuéHsiii u
IpaKIaHUH.

Xumuueckas cBsa3b. KoBaneHTHas (MOJsipHas U HEMOJsIpHAasi) CBSA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp okuciieHus. OKHCIUTENBHO--BOCCTAHOBUTEIIBHBIE PEAKIINH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3loB BEIECTB METAJUIOB U HEMETAJIOB, B3aUMO/ICHCTBUE
TUAPOKCUIA IMHKA C pACTBOPAMU KHUCJIOT U LIEIOYEH, TPOBEAECHUE OIIBITOB,
WUTFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
(ropenue, peakliMy pa3IoKeHHs, COEAUHEHN).

Mescnpeomemmnuie ceasu



Peanuzanmsi MeXXmpeIMeTHBIX CBSI3€H TP U3yUYEHUH XUMUU B 8 Kj1acce
OCYILECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHbIX
MOHATHUH, TaK ¥ TIOHSATHH, SBJISFOIINXCS CHCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB
€CTECTBCHHO--HAyYHOTO ITHKIIA.

OO011e ecTeCTBeHHO--HAyYHbIE MOHATHS: HAYYHBIN QakT, TUII0TEe3a, TeOpHs,
3aKOH, aHaJIu3, CHHTE3, KIaccu(ukaIys, nepuoJuIHOCTh, HaOII0ICHNE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

dwusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHI,
U30TOIIbI, PaJIMOAKTUBHOCTH, MOJICKYJIa, AJEKTPUUECKUH 3apsi1, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, PU3NYecKue BEIMYUHBI, STUHUIIBI
U3MEPEHHSI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTIOPOJIBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI PeaKLMs

ITepnonnueckuii 3akoH. [lepuonnyeckas cucteMa XUMHUYECKHAX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJWsl, KAJIBIUSA U UX
COEMHEHUHN B COOTBETCTBUHU C MOJIOKEHUEM SJIEMEHTOB B [lepuonnueckou
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BelecTBa: BUAbl XUMHUECKOM CBA3U. THUIBI KPUCTAITITNYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAILUINYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanys 1 HOMEHKIIaTypa HEOPraHUUECKUX BElIEeCTB. XUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxaiys XuMHUYECKUX PEaKIUil 10 pa3IMYHBIM NpHU3HaKaM (110 YUCITy
M COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY (D deKTy, 1o
W3MEHEHUIO CTETICHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 110 00paTUMOCTH, 110
YYaCTHUIO KaTaau3aTopa). DK30- U SHAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[ToHsiTHE O CKOpOCTH XUMUYECKOM peakiuu. [lonstre 06 oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusix. [[oHATHEe 0 TOMOT€HHBIX U IeTePOTreHHbIX
peakuusx. llonsatne o xarammse. [lonsaTne o xumnrueckom paBHoBecuu. DakTopsl,
BJIMSIFOIIME HA CKOPOCTh XUMUYECKOU PEAKIIMU U MOJIOKEHUE XUMUUECKOTO
PaBHOBECHSL.



OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKITHH, JIEKTPOHHBIN OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakuuu. CocTaBiieHnE ypaBHEHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX PEAKIIUM C UCIIOIb30BAaHUEM METOIA
AJIEKTPOHHOTO OaiaHca.

Teopus ANEKTPOIUTUIECKON JUCCOUUALINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, anoHbl. MexaHu3M JUCCOIMALIMK BEIIECTB C PA3JIMYHBIMUA BUAAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oomMeHa. Y clioBus MPOTEKaHUs PEaKIUii HOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS peakinil. CBOKWCTBA KUCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEJICTABICHUN 00 JIEKTPOIUTUYECKON
nucconnanyu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMApONIA3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJAEJSIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPTaHUUECKUX
BEII[ECTB — METAIJIOB M HEMETAIIOB (TpaduTa U anmasa), CII0KHBIX BEIIECTB
(xJIopua HaTpHs), UCCIICIOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUUECKON peakinu
OT BO3JICUCTBUS PA3IMUYHBIX (PAKTOPOB, UCCIEIOBAHNUE FIEKTPONPOBOAHOCTH
PacTBOPOB BELIECTB, IPOLIECCA TUCCOLMALMN KUCIIOT, IEJ0YEH U COIen
(BO3MOXHO MCIIOJIb30BAHUE BUJIEO MAaTEPUAJIOB), POBEJCHUE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKU IPOTEKAHUS PEeaKI[uii HOHHOTO 0OMeHa
(oOpa3zoBaHue ocajka, BblJIeJIEHHUE ra3a, 00pa30BaHUE BObI), OMIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM
(ropenue, peakiiuy pazoKeHHs], COSUHEHUS ), pacliO3HaBaHNE HEOPTaHUYECKUX
BEILIECTB C TOMOIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PELICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

Hemerajuibl U UX COeIMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CTpoeHne u pu3ndeckrne CBONCTBA MPOCTHIX
BEIIECTB — raJION€HOB. XMMHUUYECKHE CBOKWCTBA HA IPUMEPE XJIOpa
(B3auMOJEHCTBHE C METANIaMH, HEMETAJUIAMHU, 1I€JI04aMH ). XJI0POBOIOPO/I.
ConsiHas KucioTa, XMMUYECKHE CBOMCTBA, ITOJyYeHUE, IpUMEHEHHE. [lelicTBre
XJIOpa U XJIOPOBOJAOPO/IA HA OPraHU3M YeJIOBeKa. BaxkHeNIe XJI0puabl U UX
HaXOXJCHHUE B IPUPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmsl. OcOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIE CTENEeHU OKUCIeHus. CTpoeHue u (pu3nIecKre CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJIIOTPONHbIE MOAU(PHUKALIMKI KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOA, CTPOEHHE, (PU3NUECKHE U
XUMHUUYECKue cBoMCcTBA. OKCUIBI CEpPhl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciioTa, puU3NUECKre U XUMUYECKAE CBOMCTBA (001IMe KaK
MpeICTaBUTEIS Kilacca KUCIOT U celupuyeckrue). XuMUYECKUE PEaklui,



JeKalie B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOTy4eHUs CEPHON KUCIIOTHI.
[Ipumenenue cepHoi KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha
cyibdaT-uoH. Haxoxaenue cepsl U €€ COeAMHEHU B TPUpoIe. XUMHUECKOE
3arpsi3HEHHE OKPYKAIOIICH cpe/ibl COeAMHEHUSIMU Cepbl (KUCITOTHBIE JOK/IH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakrepucTuka 3J1eMeHTOB VA-Tpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHUCIEHUS. A30T, pacTipOCTpaHEHHE B IPUPOJIE,
dbusnyeckue u XuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MOJyyeHue u npumeHenue. Coiu aMMOHUS,
uXx (pusnyueckre 1 XUMUYECKUE CBOMCTBaA, puMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THAsI KHCIIOTa, €€ MoTy4YeHne, (PU3nIecKue U XUMUIECKUE
CBOMCTBa (00IIME KaK MPEACTABUTEINS Klacca KUCIOT U Celu(UIECKue).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHS B KAUECTBE MUHEPAJIbHBIX
ynoopeHuil. XUMHYECKOE 3arpsi3HEHNE OKPYKAIOILIEH Cpe/ibl COEAMHEHUSMHU a30Ta
(KUCIIOTHBIE IO/, 3arps3HEHUE BO3/yXa, MOYBHI U BoAoEMOB). Docdop,
aloTponHble Moaupukanuu pocdopa, GU3nIecKue 1 XUMHUYECKUE CBOMCTBA.
Oxkcug dpocdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBOMCTRA,
nosryuerue. Mcnons3oBanue GpocdaToB B KaUYECTBE MUHEPATHHBIX YI0OpEHUHN.

O6mmas xapakrepuctuka snemMeHToB |V A-rpymnmbsl. OcCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTePHbIE CTEIIEHU OKHUCIECHUS. YTIIEpPO/I, ITIOTPOITHBIC
Mou(UKaIMH, PAaCTIPOCTPaHEHHE B TIPUPOIC, GPUNUECKUE M XUMUIECKHIE
cBoiicTBa. Aacop6ius. Kpyrosopot yrieposaa B mpupojae. OKCHabl yriepoja, ux
duznyecKkrue 1 XuMUYECKHe CBOMCTBA, IEUCTBUE Ha KUBbIE OPraHU3MBI,
MOJIyY€HHUE U IPUMEHEHHUE. DKOJOTUYECKUE MPOOIIEMbI, CBA3aHHbIE C OKCUIOM
yriepoaa (1V), runoresa rnmodaibHOTO MOTEIJICHUS KIIMMAaTa, TapHUKOBBIMA
s dekTt. YronpHas KuciaoTa v €€ coiiv, ux GU3nIeCKre 1 XUMUYECKUE CBONCTRA,
noJjilyueHue u npumMeHenne. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U CEJIBCKOM
XO3SIMCTBE.

[lepBoHaYabHBIE TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepojaa (MeTaH, 3TaH, TUJICH, alleTUIIEH, TaHOJI, TIUIIEPUH, YKCYCHAsI KUCIIOTA).
[TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB (YroJib, IPUPOIHBIN ra3, HEPTH),
MPOJYKTHI X TIepepabOTKH (OCH3UH), UX POJIb B OBITY M MPOMBINIJICHHOCTH.
[TonsiTHe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMUpax, OeIkax, yriaeBoaax — u ux
pOJIM B KU3HM YejoBeKa. MaTepualibHOE €IMHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpewmuuii, ero ¢puznueckne 1 XuMUYECKUE CBOMCTBA, MOTyYEHHUE U
npumenenne. CoenuHeHust KpeMHus B mpupoze. O01mue npeactaBieHus 0o
okcugie kpemuus (1V) u kxpemaueBoi kucnore. CUIMKAThI, UX UCIIOJIH30BAHHUE B



OBITY, B IPOMBIIICHHOCTH. BaxkHeliline cTpOuTEIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [IpobaeMbl 6€30MmacHOro UC0JIb30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIINI HA XJIOPUI-UOHBI U HAOJIOICHUE TPU3HAKOB
WX MPOTEKAHUS, OTBITHI, OTpaKaroIie GU3NIECKIE U XUMUIECKUE CBOWCTBA
raJIOT€HOB U UX COECIMHEHUN (BO3ZMOXKHO MCIOJIb30BaHUE BUACOMATEPUATIOB),
O3HAKOMJIEHHUE C 00pa3laMu XJIOPHUAOB (TAJIOT€HUI0B), 03HAKOMJICHUE C
oOpaslaMu cepbl U €€ COeTMHEHUSIMU (BO3MOKHO UCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOJIIO/ICHHE Mpoliecca O0YTIIMBaHUs caxapa Mo IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOU KUCIIOTHI, U3yYCHUE XUMUYECKUX CBOMCTB
pa30aBlIeHHOM CEPHON KHUCIIOTHI, TPOBEICHNE KAaUeCTBEHHOM peakiiuK Ha CyJIb(aT-
MOH ¥ HaOJI0/IeHNE IpU3HaKa €€ MPOTeKaHusl, 03HAKOMJIEHUE C (PU3HMUECKIMU
CBOMCTBaMU a3ota, pocdopa 1 UX COeTUHEHHUMN (BO3MOKHO UCIIOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00Opa3aMu a30THbIX U (HochOpHBIX YI0OpEeHUH, MOTydYeHHE,
coOupaHue, paclio3HaBaHUE U U3yYE€HHUE CBOMCTB aMMHAKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIINil Ha MOH aMMOHUS U ¢ocdhaT-uoH U U3yueHne MPU3HAKOB
MX ITPOTEKAHUsI, B3aUMOJICICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO KCIIOJIb30BAHUE BUJIEOMATEPHATIOB), U3yUYEHHE MOJIENIEH
KPUCTALTMYECKUX PEIIETOK aiMa3a, rpaduta, QysuiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJCOPOITUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPONCTBOM MPOTHBOTa3a, MOJIy4eHHE, COOMpaHNe, pacliO3HABaHUE U U3yUCHUE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBECHUE KaYeCTBEHHBIX PEaKIIMii Ha KapOOHAT U
CUJIMKAT-HOHBI U U3YyUYCHHE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C
MPOAYKIIUEH CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE AKCIIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCTMHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapaKTepUCTUKa XMMHUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBaHUU
UX ojoxeHus B Ilepruoanyeckoi cucreme XuMuieckux 3semeHTos /1. M.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHue MeTaioB. MeTtanuyeckas CBs3b U
METAJTMYECKash KpUCTAIUIMYECKAs! PEIIETKA. DIEKTPOXUMUUYECKUM Pl
HarpsHkeHU MeTaiuioB. du3ndeckre 1 XUMUYECKHUE CBOMCTBA MeTasuioB. O01me
CHocO0BI MOTy4YeHus: MeTauioB. [IoHsATHE O KOPPO3UU METAILIIOB, OCHOBHBIE
CIOCOOBI 3alUTHI UX OT KOppo3uu. CriiaBel (CTallb, YyT'YH, JOPATIOMUHUN,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie MeTaiuIbl: MoJg0keEHNUE B [leproandeckoi cucteMe XuMHIECKUX
anemeHToB [[. 1. MenneneeBa, CTpoeHHE HX aTOMOB, HAX0K/IEHUE B IIPUPOJIE.
duznyeckre U XMMUYEeCKrue CBOMCTBA (Ha MpuMepe HAaTpus U Kanus). OKCUIbI U



TUJIPOKCUIBI HATPUA U Kaius. [[puMeHeHne MEeN0YHbIX METAIJIOB U UX
COCIUHCHUM.

[I{enoyno3emenbHbIE METAIIJIBI MATHUM 1 KaJIBLUN: TI0JIOKECHHUE B
[Tepuoanueckont cucremMe xumMuueckux 35eMeHToB . . MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHUE U XUMUYECKHE CBOMCTBA MarHUs
U Kauiblusl. BaxkHelme coeAMHEHUs Kaablusl (OKCU, TUIPOKCU]T, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [lepronueckoi cucTeMEe XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTOMa, HAXOKAEHHUE B ipupoe. uznyeckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCH/IA U THIPOKCH/IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuognueckoit cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenaeneeBa, CTpoOEHHUE aTOMa, HAXOXKJICHUE B ipupoae. Puzndyeckue u
XMMHYECKHE CBOMCTBA Kene3a. OKCHIbl, THAPOKCUABI U conu xkene3a (1) u xkenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMyu METAJIOB U CILJIABOB, UX (PU3MUECKUMHU
CBOMCTBaMU, U3yYEHHE PE3yJIbTATOB KOPPO3UU METAIIIIOB (BO3MOYKHO
HCIIOJIb30BaHNE BHICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KaJIBIUSI U HATPUS C BOJIOM (BO3MOKHO HUCIIOJIb30BAHUE BUACOMATEPHATIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOW BOJIbI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOIE
(BO3MOYKHO HCITOJIb30BaHNE BHICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS
KaYECTBEHHBIX PEAKIIMIA HAa MOHBI: MATHUS, KAIBIIHS, AJIFOMUHHUS, [IMHKA, KeJe3a
(11 u xenesa (1), menu (11), HabrOIEHUE U OMKMCAHKUE TIPOIIECCOB OKPAIIUBAHHS
MJIaMEHU MOHAMU HATPUsl, KIS U KallblKsl (BO3MOXHO UCIIOJIb30BaAHUE
BHUJICOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCUIA ATFOMUHUS
Y THAPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 Teme «Baxknenmme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemecTBa u MaTepuaibl B IOBCEAHEBHOW )KU3HU YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinii B ObITy. [lepBas momolip npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKPYKaroIIed cpebl (peaenbHas JomycTuMas
KOHIIeHTpalus BemiecTs, aanee — [1JIK). Poib xuMun B pemeHun S3KOJOTUUECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

U3y4deHue o0pa3iioB MaTePHAIOB (CTEKIIO, CIIABBI METAJIOB, TIOJIMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzaius MeXIpeIMETHBIX CBSA3EH MPHU U3YyYECHUH XUMUH B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYIHBIX
MOHSITUMN, TaK U TIOHSATHH, SBIAIOMINXCS CHCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE MOHATUS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH,
TEopusl, aHAJIN3, CUHTE3, KiIaccuuKarus, epruoIuIHOCTh, HaOII0ICHNE,
IKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHUE, MOJIETb, SIBICHUE, TAPHUKOBBIHI
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKITUI,
U30TOIIbI, PaIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUH 3apsill, TPOBOJIHUKH,
MOJTYTIPOBOTHUKHU, AUAICKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTb, KpUCTAIITUIECKAsI
peméTKka, CIuiaBbl, PU3NYECKUE BEIIUUNHBI, €IUHULIBI H3MEPEHUS, KOCMUUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, Apixanue, Ouochepa, s3KkocucTeEMa, MUHEPAIIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS TPOTPAMMbl OCHOBHOT'O OOIIETrO
00pa30BaHMsI JOCTUTAIOTCS B XOJ€ 00YUCHHsI XUMHUH B €IUHCTBE YUEOHOH U
BOCIIMUTATENBHOU AESITENBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNACKUMU
COLIMOKYJIbTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B
oOlLIeCTBE MpaBUIaMi 1 HOpMaMH MOBEACHUS M CLIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH 00YYarOIIUXCS
PYKOBOJICTBOBATbCA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIUN U
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
Y HayYHOMY HACJICINIO, TOHUMAHUS 3HAUCHUSI XUMUYECKOU HAYKHU B KU3HU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIAACTh TOCTOBEPHOU MH(MOpMAIUEH o
MEPENOBBIX TOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABIICHUS O COUMAIIBHBIX HOpMaXxX M MpaBUiIaX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTHU B OOIIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIeIOBATEIHCKOM, TBOPUECKON U IPYTUX BUIAX
NeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTU MPU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BBITOJIHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3JaHUHN YYEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHHIO
¥ B3aMMOTIOMOIIIH B TIPOIECCE ITON y4eOHOM JESITEIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKU CBOUX TOBAPHUIIEH C TTO3UIIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE MPEICTABICHUS O BEILIECTBE U XUMUUYECKOW PEaKIuu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIONINE
OCHOBY JIJIsl IOHUMAaHUs CYIITHOCTH HAYYHOW KapTHUHBI MUpPa, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3IX UeJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIC MOTUBbI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUH 110
XUMUH, HEOOXOIUMBIE JIJTsI OOBSICHEHHS HAOJI01aeMbIX MPOIIECCOB U SIBJICHUM,
MO03HABATENIbHON, HTH(POPMAIIMOHHON U YATATEIbCKON KyIbTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSITENIbHON pabOThI ¢ yUeOHBIMU TEKCTAMHU, CIIPABOYHOMN



JUTEPATYPO, TOCTYITHBIMU TEXHUUECKIUMH CPEICTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO U TIO3HAHUIO, JTF0003HATEIHPHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaMO00OPa30BaHHUI0, MPOSKTHON U HUCCIIE0BATEIBCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS O0yUY€HUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHE LICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKH Ha 37I0POBBIM 00pa3 KU3HU, OCOZHAHUE MOCIEACTBUMN U
HEMPUATUE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0Jisl, HAPKOTUKOB, KypEHHUS ),
HEO0OXOIMMOCTH COOIIOICHUS TIPaBUJI OE30MTaCHOCTH MPU 0OpaIllCHUU C
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO Mpodeccuii U TpyJa pa3IudaHOro poja,
YBaKEHHE K TPYY U pPe3ybTaTaM TPYAOBOU ESITEILHOCTH, B TOM YHCJIC Ha
OCHOBE ITPUMEHEHHUS TTPEAMETHBIX 3HAaHUU MO0 XUMUH, OCO3ZHAHHBIN BBIOOP
WHJMBUAYAJTHOU TPACKTOPUH MPOJOJKEHUS] 00pa30BaHUs ¢ YUYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon mpogecCuOHabHON eATeIbHOCTH U PAa3BUTHSI HCOOXOAMMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOUHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JI0POBOTO U
6e3omacHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY
(bU3NYECKOMY U NICUXUYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTU COOJIIOACHUS
npaBuJl 0€30MaCHOTO MOBEJEHHUS MPU PadOTE C BEIIECTBAMHU, a TAK)KE B CUTYyaIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTydaeMble TIPH U3yUYCHUHN XUMUU, JJIS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYXKAIOLIEH PUPOIHOU CPEION, I MOBBILIEHUS
YPOBHSI SKOJIOTHYECKON KYJIBTYpPhl, OCO3HAHUS TJIO0ATBLHOTO XapaKTepa
HKOJIOTUYECKUX TTPOOJIEM U MyTel UX PEIICHUS TOCPEACTBOM METOI0B XUMUU,
HKOJIOTHYECKOTO MBIIIUICHUS, yMEHHUS PYKOBOJICTBOBATHCSI UM B ITO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctraBe MeTanpeIMETHBIX PE3YIbTATOB BbIJICISIOT 3HAUUMbIE JIJISI
dbopMHUpOBaHUS MUPOBO33PCHHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHSI,
MIPUHITUT, TUTIOTE3a, (aKT, CUCTEMA, MTPOIIECC, SKCTIEPUMEHT U JPYTOE.), KOTOPHIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUHbBIX YYEOHBIX MPeaMETax U MO3BOJIAIOT Ha



OCHOBE 3HaHUH U3 ATUX MPEAMETOB (POPMUPOBATH MIPEICTABIICHUE O IICJIOCTHOM
HAay4YHOU KapTHHE MUPA, U YHUBEPCAIbHBIC YUECOHBIEC I1CHCTBUS (I03HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYIISTUBHEIE), KOTOPBIC 00€CcTIeunBaroT (hOPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTUYECKOTO MBILIIJICHUS IPU OCBOCHUU
3HAHUM: paCKphIBaTh CMBICI XUMHUYECKHUX MTOHATUM (BBIICIATH UX XapaKTEPHbBIC
MIPY3HAKHW, YCTAaHABIMBATh B3AaUMOCBSI3b C JPYTUMU MMOHATHUSIMU ), UCTIOJIb30BaTh
MOHATHUSI 111 OOBSICHEHUSI OTJIENIbHBIX (DaKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH JIJIs1 KIacCU(UKAIIUA XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUH,
yCTaHaBJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMU U3yUCHHS,
CTPOUTH JIOTHICCKHUE paCCYKIeHUS (MHIYKTUBHBIC, eAyKTHBHBIC, 10 aHAJIOTHH ),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHUE MPUMEHSATH B MPOILIECCE MO3HAHUS MOHATHUS (IPEIMETHBIC U
METanpeIMETHBIC ), CHMBOJIMUYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa30BbIBATH MIMPOKO MPUMEHSIEMBIC B XUMUU MO/ICIbHBIC TIPEACTABICHUS —
XUMHUYCCKUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKas popMmysia U ypaBHEHHE
XUMHUUYECKOMN peakluy — MPpHU PEIIeHUH y4eOHO-TI03HABATEIBHBIX 3a/1a4, C YYETOM
ATUX MOJICJIBHBIX MPEACTABICHUN BBISBIIATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MIPU3HAKHA U3y9aeMbIX 00BEKTOB — XUMHUUECKHX BEIECTB M XUMHUYECKUX PEaKITUH,
BBISBIIATH OOIIIME 3aKOHOMEPHOCTH, IPUUNHHO-CJICICTBEHHBIC CBS3U U
MIPOTHUBOPEYUHS B U3YyUAEMbBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

YMEHUE UCMOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
MMO3HAHMS, a TAK)KEe B KAU€CTBE OCHOBBI JIJIs1 (POPMHUPOBAHMS THIIOTE3HI 110
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHHE OMBITA IO MJIAHUPOBAHUIO, OPTaHU3AIIMU U POBEICHUIO
YYCHUYECKUX DKCIIEPUMEHTOB, YMEHHE HA0JII0aTh 32 XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATh €ro pe3ybTat, GopMyIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONbITA, KCCIIEI0BAHUS, COCTABIATH OTYET
O MPOJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMPATh, AHATM3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO
Pa3TUYHBIX BUOB B (POPM MPEICTABICHUS, TTOTYyIAEMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS JIUTEPATypa XUMUUYECKOTO COACPKAHUS, CIPABOYHBIC
nocoOust, pecypchl IHTepHETa), KPUTHYECKH OIIEHUBAThH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHSTh pa3IMuHbIe METObBI U 3aPOCHl IPU MOUCKE U 0TOOpE
uHGOpPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJHEHUS
y4eOHBIX U [MO3HABATENIbHBIX 337a4 ONPENEIEHHOTO TUIIA, MPUOOPETEHHE OIbITA B
00JIaCTH UCTIOJIb30BaHUsI THGHOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOIl aKTUBHOT'O UCIIOIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (DOpMY IpeacTaBiIeHUsS HH(OOPMALIUU U
WUTFOCTPUPOBATH PEIIaeMbI€ 33]1a4l HECIOXKHBIMU CXEMAMH, TUarpaMMamMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIO0JIb30BaTh U aHAIM3UPOBATh B MpoIecce yueOHOM U
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH MH(POPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO351ICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKaroLEeHd IPUPOTHOM
Cpellbl.

KoMMyHHKaTHBHBIC YHHBepPCcaJIbHbIe YueOHbIe 1elCTBHUSA:

YMEHHMSI 33/1aBaTh BOIIPOCHI (B XOZ€ uanora u (Win) IUCKYCCUH) IO
CYILIECTBY 00CYyX)IaeMOi TeMbl, (HOPMYIHPOBATH CBOU MPEIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUS MPEACTABISTH MOJYyYEHHBIE PE3YJIbTaThl IO3HABATEIBHOM
JIESITEJIbBHOCTH B YCTHBIX U MUChbMEHHBIX TEKCTAX; JAeNaTh MPE3ECHTALIUIO
pe3yJbTAaTOB BBIITOJHEHUS! XUMUYECKOTO 3KCIIEpUMEHTa (J1a00paTOPHOTO OMBITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHUS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
M03HABATEJILHOM U UCCIIEI0BATENIbCKON AEATEIbHOCTU IPU PEILICHUHU
BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIaCOBAHUS
no3unui (o0CyXIeHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB I10 OLIECHKE KaYeCTBA
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryisiTuBHBbIe YHUBepPCaJbHbIEe YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAEIATH 1IeJIU A TeIbHOCTH, TIIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MTPU HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTD, BHIOUpaTh Harbosiee 3PpPeKTUBHbIE CITOCOOBI pelIeHUsT yUeOHbIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOATENbHO COCTABIIATh UM KOPPEKTUPOBATH
MPEIIOKEHHBIN AITOPUTM JIEMCTBUM MIPY BBINIOJIHEHUH 33IaHUM C YUYETOM
MOJTyYEHUS! HOBBIX 3HAHUM 00 M3ydaeMbIX 0ObEKTaX — BEIIECTBAX U PEAKIIHIX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIeN, YMEHHE
HCII0JIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEJIMETHBIE PE3YJIBTATHBI
B cocTtaBe nmpeaMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 00s3aTEILHOTO
CoJIepKaHMs, YCTAaHOBJICHHOTO JaHHOH (heepanbHON pabouei mporpaMmoi,



BBIJICIISIFOT: OCBOCHHBIEC 00YJAIOITUMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEHUCTBUMN, crier(UIecKue Il TPeIMETHON 00JacTH « XUMHUS, BUJIBI
JESITEIbHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHUS, €70 MHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K konity oOydeHus B 8 kjacce rnpeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHATUIN: aTOM, MOJIEKYIa,
XUMUYECKUH AJIIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBas J0Ji1 XUMUYECKOT0 AJIEMEHTa B COEITMHEHNUHN, MOJISIPHBII 00BEM,
OKCH/I, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTETIEHD
OKHUCJICHHS, XUMUUYECKas peaKIlus, KjIacCupUKaIHs peakIuil: peakiuu
COEJIMHEHHUS, PEAKIINH PA3JIOKEHHMSI, PEAKIINK 3aMELICHUS, PEaKIUU
00OM€Ha, 7K30- U SHAOTEPMUYECKUE PEAKLIUHU, TEIIOBOM 3 (PEeKT peakuuu,
AJIpO aTOMa, 3JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTAlIb, PaJHyC
aToMa, XUMUYECKas CBsI3b, OJIAPHAs U HEMOJISIpHAs KOBAJICHTHAS CBS3b,
WOHHas CBSA3b, MOH, KATHOH, aHUOH, PaCTBOP, MAacCOBAs J0JIs1 BEILIECTBA
(mpolleHTHas: KOHUEHTpaLus1) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMIA;
UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBIEHUS (POPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIpENENATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENIEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX,
MIPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIaCCy COEIMHEHUH 10
dbopmyrnam, BUJ XUMAYECKON CBSI3U (KOBAJICHTHAS M HOHHAS) B
HEOPTraHUYECKUX COECTUHEHUSX;

packpsiBath cMbIca [lepuoguueckoro 3akona /[. 1. Menaeneesa:
JEMOHCTPUPOBATH MTOHUMAaHUE EPUOIUUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NosiokeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHMSI MACChI BEILIECTB, TIOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

OMKCHIBATH U XapaKTEPU30BaTh TabinuHyto hopmy [lepuonnueckoi
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB: PA3JINYaTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)y, mansie u
00JbIIINE IEPUO/IBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCSI B
tabmmie «I[lepuonnueckas cucrema XuMu4deckux snemMeHToB []. U.
MeHieneeBay ¢ YACIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX IJIEMEHTOB (COCTaB | 3apsij sA/ipa, 00IIee YUCIIO IIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIaCCU(DUITMPOBATH XUMUYIECKHE DIIEMEHTHI, HEOPTaHUIECKHE BEIECTBA,
XUMHUYECKHE Peakuu (TI0 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKIE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIast OMMCAHNE TTPUMEPAMH MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MIPOTEKAHUS XUMHUECKHUX MTPEBPAIICHHI B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JOJIF0 XUMHUYECKOT0 AJIeMeHTa 1o (hopmyie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTTUTEIIEHON ACATEIIPHOCTHA — aHAJIH3
U CHUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, KJIACCUPUKAIIHIO,
BBISIBJICHUE TTPUYMHHO--CJICICTBEHHBIX CBSI3€H — IS U3yUEHUS CBOWCTB
BEII[ECTB U XUMUYECKUX PEAKIINil, €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUS — HAOJIIOICHUE, U3MEPECHHE, MOACIIUPOBAHUE, DKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATh MpaBUjIaM MOJb30BaHUS XUMUUECKON MOCYI0M U
71a060paTOpHBIM 000PYAOBAaHUEM, a TAKKE MPAaBHUIIaM OOpaIEHUs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKITUSMU IO BBIMIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO TTOJIYICHHUIO U COOUPaHUTO
ra3zo00pa3HbIX BEHIECTB (BOIOPO/Ia U KUCIOPOAa), MPUTOTOBICHUIO
PACTBOPOB C OINPEACIEHHON MaCCOBOM JIOJIEW paCTBOPEHHOTO BEIIECTBA,
TJIAHUPOBATH U TPOBOJIUTH XUMUYECKHE IKCTIEPUMEHTHI TI0
pacro3HaBaHWIO PACTBOPOB IIEJIOUYEH U KHCIIOT C TIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K konIty oOydeHus B 9 kjacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN
AIIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO,
CJI07KHO€ BEILIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATENIbLHOCTD, CTEIICHb
OKHCIICHUS, XUMUYECKas peaklns, XUMHUECKas CBSA3b, TEIJIOBOM 3P PeKT
pEeakLnH, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs JUCCOLMALINS, PEAKIIUA HOHHOTO
oOMeHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U



HEO0OpaTUMBbIE PEaKITNH, OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIE PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJICHHE,
aoTponus, aMpOTEPHOCTh, XUMHUYECKas CBSA3b (KOBaJCHTHAs, HOHHAS,
MeTaJuInuecKas), KpUucTauimueckasi pemérka, Koppo3usi METalioB,
CIUIaBbl, CKOPOCTb XMMUYECKOU pEaKUu, TPEAEIBHO JIOIMYCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX TOHSATUHN U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITI0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBICHUS (hOpMYIT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINIA;

ONPENIEIIATh BAJICHTHOCTh U CTETICHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB B
COEJIMHEHUSAX Pa3IMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIaCCy COeMHEHUM 1o PopMyIiaM, BUJT XUMUYECKOMN
CBSI3M (KOBaJICHTHAs, HOHHAS, METAJUIMUECKas) B HEOPraHMIECKUX
COCIMHEHUSX, 3apsi/l HOHA 10 XUMUUYECKOU hopmyJie, XxapakTep Cpebl B
BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX COCAMHEHUM, TUIl KPUCTATNIMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIcH [lepuognueckoro 3akona [[. 1. Menaeneesa u
JEMOHCTPUPOBATh €r0 MOHUMAHHUE: OMKUCHIBATh U XapaKTEPU30BATh
TabnuuyHyto Gopmy Ilepuoandeckoit CUCTEMbl XUMUUECKUX DJIEMEHTOB:
pasnuyaTh NOHTHS «TJIaBHas noarpymmna (A-rpynmna)» u «no0ouHast
noarpynmna (b-rpyrmrma)y, Maneie 1 00JbIIINE TEPUOJIbI, COOTHOCUTD
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MIEPUOANYECKON TaOIHIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsj sapa, 00IIee YUCIIO AJIEKTPOHOB U
pacrnpeiesieHue UxX o JICKTPOHHBIM CJIOSIM), OOBSCHSThH 00IIKe
3aKOHOMEPHOCTHU B U3MEHEHHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN B
npezenax MajiblX IEPUOJIOB U IIaBHBIX MOATPYIIL C YUETOM CTPOEHUS X
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKHE PeaKInu (TI0 YUCITY U COCTaBy YUaCTBYIOIIUX B PEAKIIMU
BEIIECTB, M0 TETUIOBOMY (D (PEeKTy, M0 NBMEHEHHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOITUE U CIICHU(PUIECKIE XUMUIECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BELIECTB, IOATBEPKAAsI ONMCAHKE
MpUMEpaMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS AJIEKTPOJIUTUUECKON JUCCOUALIUY KUCTIOT,
LIEJIOYEU U COJIEU, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS PEAKITUH, TIOITBEPKTAOIINX CYIIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
PacCKpBIBaTh CYIHOCTh OKUCIUTEIIEHO-BOCCTAHOBUTEIHHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIMICHUN B PA3TAIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JOJIF0 XUMUYECKOT0 AJIeMEeHTa 1o hopmyse
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coOJII01aTh MTpaBuJIa MOJb30BAHMS XUMUYECKOU MOCYI0M 1
71a060paTOPHBIM 000PYAOBAHUEM, a TAKXKE MPaBUIia OOpAIICHUS C
BEI[ECTBAMU B COOTBETCTBUHU C HHCTPYKIIUSAMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO TTOJIYICHHUIO U COOUPAHUTO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MIPOBOJIUTH PEAKITNHN, TIOATBEPIKAAIONTNE KAYECTBCHHBIN COCTAB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBHIM ITyTEM XJIOPUI-, OpoMUI-,
MoIuI-, KapooHat-, pocdar-, CUIMKaT-, Cyab(ar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHWS 1 HOHBI H3yYEHHBIX METAJIJIOB, PUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICITUTEIILHON AESTEIHbHOCTU — aHAIH3
Y CHHTE3, CPaBHEHHE, 0000IIECHNE, CUCTEMAaTH3aIINIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — JUIsl H3yUYEHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKINH, €CTECTBEHHO-HAYYHBIC METObI TO3HAHUS —
HaOIOICHNE, U3MEPEHHE, MOJICITUPOBAHNE, YKCIIEPUMEHT (peabHbIN 1
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKcHaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmnorexa LIOK

' Y COIISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumudeckas cBa3b. OKUCIUTEILHO- bubnunorexa LIOK
3.2 8
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edso0.ru/7f41837c
bu6nmoreka [IOK
Hroro mo paszery 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoaunuecTBO 4acoB

Kontr DJIeKTPOHHbIE
Nenn/m  HammeHoBaHMe pa3/je/ioB U TeM POrpaMMBbI Beer POT° % (ungposbic)
HbIE g o0pa3oBaTe/ibHbIE
0 pador E 2 pecypcebl
bl 8 l§
E =
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIUA
11 [ToBTOpeHwue U yriyOlieHne 3HaHu OCHOBHBIX pa3lieloB Kypca 8 5 1 bubnnoreka [JOK
KJlacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUccorualus. XUMUYECKUE PEaKINH B 3 1 1 bubnnorexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO6m1as xapakTepucTUuKa XUMHIEeCKuX 37eMeHTOB VIIA-rpynmsl. 4 1 bubmuoreka [IOK
I"asiorenst https://m.edsoo.ru/7f41a636
59 OO6m1as xapaktepucTuka XumMuaeckux 3aeMeHToB VIA-rpynmel. Cepa 6 bubnnorexa [JOK
" €€ CoeTMHEeHUS https://m.edsoo.ru/7f41a636
53 OO011ast XapakTepUCTHKA XUMHUECKUX 3JIeMeHTOB VA-rpymiibl. A30T, 7 1 bubmmnoreka [HOK
dochop 1 ux coenuHeHUS https://m.edso00.ru/7f41a636
24 OO0mas XxapakTepuCTUKa XUMHIECKUX 71eMeHTOB |V A-Tpynmsl. 3 1 5 bubnuotexa [JOK
Yraepoa u KpEMHHN U X COCTUHEHUS https://m.edso0.ru/7f41a636
Hroro no pazgeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne I nudpoBbIe
Tema ypoka Bcer  KoHTpoubH pakTh bp
n/n YyecKHne o0pa3oBaTejibHbIE
0 ble paboThI
padoThI pecypcsl
1 [Ipenmer xumun. Ponp xuMuu B KU3HU YesloBeKka. Tena u 1 bubnunoreka LIOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1 bubsmotexa [IOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «[IpaBuia paboTsl B
3 J1a00paTOpuH ¥ IPUEMEI 00paIlleHHs ¢ Ta00PATOPHBIM 1 1 bubmorexa LIOK
patop P patt patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
bubnuoreka [{OK
4 q .C 0 i 1
WCThIE BellecTBa U cMecu. CocoObl pa3/ieNieHHs cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 1 bubmuoreka [IOK
IIpUMepe OYUCTKU TTOBAPEHHOW COJIN )» https://m.edsoo.ru/ff0d28c8
bubnmnorexa LIOK
6 ATOMBI H MOJIeKYTb1 . https://m.edsoo.ru/ff0d2a6¢
7 XHWMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1 bubnuoreka [{OK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOKHBIC BEIIECTBA 1 bubmorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MONCKYIISIPHOC YUCHHUE 1 bubmorexa [JOK
YpHOe ¥4 https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. X UMHUYCCKAs 1 bu6nunorexa LIOK

(pOpMy.Ha. BaneHTHOCTh aTOMOB XMMHUYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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1 OtHocuTenbHas aroMHast Macca. OTHOCUTEbHAS bubmmoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10711 XUMHUYECKOTO JIEMEHTa B COSAMHEHUHT bubmorexa LIOK
https://m.edsoo.ru/ff0d350c

Bu6mumotexa [JOK
13 KomnuectBo BemecrBa. Mosb. Mosipaast Mmacca https://m.e dSO(])_.[ru /71045230

14 Ouznyeckue U XUMHUUECKHE SABJICHUS. XUMHUUECKas peaKus bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U yciaoBUS MPOTEKAHUSI XUMHUYECKUX PEaKIIHii bubmmorexa [JOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MAcChl BEIIEeCTB. XUMHUYECKHE Bbu6moteka [JOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88

17 BrruncneHus KoJim4ecTBa, MacChl BEMIECTBA 110 YPAaBHEHUSM Bbu6mmoteka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708

18 Kiaccudukanmss XuMHUECKUX peakiuid (COeTMHEHHUS, bubnnorexa [JOK
pa3oXKeHus, 3aMellleHus, oOOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O600IEeH e bu6mmoteka [IOK
U cUCTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «Bemiectsa u bubmmnoreka HOK
XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmechk razos. CocraB Bo3ayxa. Kucnopon — bubnnorexa [JOK
3JIEMEHT M MPOCTOoE BeecTBo. O30H https://m.edsoo.ru/ff0d448e

99 du3nyecKkue U XUMHUYECKHE CBOMCTBA KUCIOPoa (peaKkuu bubmuoreka [IOK
okucieHus, ropenue). [Toustue 06 okcugax https://m.edsoo.ru/ff0d4614

93 Crioco0b! TOTy4eHHsT KUCITOpOoia B JIA0OPATOPUH U bubnuotexa [JOK
MPOMBINIUIEHHOCTH. [IprMeHenune kuciaopoaa https://m.edsoo.ru/ff0d497a

24 TernnoBoit 3¢ ekt XuMHUUECKOH peakiuu, MOHATHE O bubmuotexa [IOK

TEPMOXUMHUYCCKOM YPaBHCHHH, 3K30- U DOHAOTEPMHUICCKUX

https://m.edsoo.ru/ff0d4790
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peaKiusx

o5 TomuBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3TyXa, bubnmnoreka HOK
CIOCOOBI €T0 MPEIOTBPAICHUS https://m.edsoo.ru/ff0d4c4a

26 [IpakTuueckas pabora Ne 3 no teme «llonyuenue u bubmmoreka [JOK
coOupaHue KUCIOPO/Ia, U3YICHHE €T0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2

97 Bonopon — snemeHT u npocroe BeuecTBo. Haxoxaenue B Bu6muotexa [JOK
IIpUpoIEe https://m.edsoo.ru/ff0d4dd0

98 duznyeckue U XMMHUYECKHE CBOICTBa BOJOPO/IA. bubnnorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KUCIOTAX U COJSAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoJTydeHus BOJAOPOa B TabopaTopuu ﬁg&?ﬁ;?:g;ggﬁfo d4ddo

31 [IpakTuueckas pabora Ne 4 no teme «llonyuenue u bubnnorexa [JOK
coOupaHue BOAOPOJa, U3YUEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MomnsipHblii 00BEM ra3oB. 3ak0H ABOTapo ]r?tlfr?sj?/y/lr(})f:(;(se:)(])_,[roullfffo 4542

33 Brruncnenus 00b€Ma, KOTMUECTBA BEIIECTBA ra3a MO ero bubmmnoreka HOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA MIIK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 005EMOB ra30B M0 YpaBHEHUIO PEAKIIUU Ha bubmuoreka [IOK
OCHOBE 3aKOHA O0BEMHBIX OTHOLIECHHUH ra3oB https://m.edsoo.ru/ff0d5708

35 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a

. bubnuoteka [JOK
36 CoctaB ocHoBanwuii. [ToHsiTHE 00 MHIMKATOpPAX https://m.e dsogru /045962

37 Bona xak pactBoputens. HacsieHHbIE 1 HEHACBIIIIEHHBIE bu6muoreka [JOK
pacTtBOpbl. MaccoBasi 0J1sl BEIECTBAa B PaCTBOPE https://m.edsoo.ru/ff0d5b40

38 ITpaktuyeckas padora Ne 5 o teme «IIpurotoBienue bubmuotexa [IOK
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pacTBOPOB € ONPEAETEHHON MaCCOBOM J0JIEW pacTBOPEHHOTO
BELIECTBA»

https://m.edsoo.ru/ff0d5eba

Kontponsnas padora Ne2 o teme «Kucnopon. Bomopon.

bu6nmoreka [IOK

39
Bonay https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKAIMsI, HOMCHKIIATypa bubmmorexa [JOK
AL ’ L P https://m.edsoo.ru/ff0d664e
41 [losryyeHne U XUMUYECKUE CBOKCTBA KACIOTHBIX, OCHOBHBIX bu6mmnorexa LIOK
1 aM(OTEepHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOcTaB, KJIacCU(pUKAIIKA, HOMCHKIATypa bubmorexa LIOK
' ’ 1, P https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XUMHYECKHE CBOMCTBA OCHOBAHUM bubmorexa [JOK
i https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinmaccuukanus, HOMEHKIATypa bubmmorexa LIOK
' ’ R P https://m.edsoo.ru/ffOdfee2
45 IlonydyeHune n XUMHUYECKHE CBOMCTBA KUCIIOT bubmorexa [JOK
i https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIaTypa, CIIOCOOBI MOTyYeHUS, bubnnorexa [JOK
46 .
XHUMHYECKHE CBONCTBA https://m.edso0.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemenne skcnepuMeHTaIbHBIX
47 3aga4 o TeMe «OCHOBHBIE KJIaCChl HCOPTaHUYECKHX bubmorexa [JOK
g . p https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'enetnyeckas CBSI3b MEXKAY KJIacCaMHU HEOPTaHMUECKHUX bubmuorexa [JOK
COEJIMHEHU I https://m.edso0.ru/00ad9a50
but6mmorekxa [IOK
49 006006 i
ODHICHUE 1 CHCTEMATH3AMHA SHARIH https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE K1acChl bu6muoreka [JOK
HEOPTraHUYECKUX COeqMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie NONBITKY KJIACCU(PUKAUN XUMUYECKUX FJIE€MEHTOB. bu6muoreka [JOK
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ITonsatue o rpymnmnax CXOoaHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

59 [Tepuonuueckuii 3akoH u [leprnoanueckas cucrema bubnmnoreka HOK
xumudeckux ayemeHToB /1. . Meneneera https://m.edsoo.ru/00ada52c
53 I1epuopl, rpyImbL, 10 TIIIBI Bubmaorexa ITOK
PHOEL, TPYIHDL, TOATPY https://m.edsoo.ru/00ada52c
bu6nmoreka [IOK
4 . .U
3) Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB JICMEHTOB bu6nmoreka LIOK
[Tepuonnueckoint cucremsl [. . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA TI0 €T0 bubnunoreka LIOK
nojoxxeHuto B [lepuoauueckoii cucrteme /. . Menaeneena https://m.edsoo.ru/00ada824
3nauenue [lepuoauyeckoro 3akoHa AJisi pa3BUTHS HAYKH U
57 npaktuku. 1. 1. MenaeneeB — y4€Hblid, Ie1aror 1 bubmmorexa [IOK
p I a v - TTEA https://m.edsoo.ru/00ada96e
Ipa)xJTaHuH
58 DIIEKTPOOTPHULIATEIBHOCTh AaTOMOB XUMHUYECKUX DJIEMEHTOB bubnnorexa [IOK
ThooTpHil https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 51
OHHAA XHMHIHECKasd CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHasa noasapHas XUMHUYECKas CBI3b bubnmorexa OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsipHast XUMUYECKAs! CBA3b bubnmorexa HOK
p https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 C
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
63 OKUCIIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubnnorexa [JOK
peaKtt https://m.edsoo0.ru/00adb076
64 OKUCINTENN U BOCCTAHOBUTEIN buGnnorexa [JOK

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65 Konrponsnas padora Ne4 o reme «CtpoeHue aroma. 1 Bu6muotexa [JOK
XUMHYECKas CBA3b» https://m.edsoo.ru/00adb486
. . bubnnorexa [{OK
P . 1
66 e3epBHBIN ypok. O000IIeHNE 1 CUCTEMATH3AIUS 3HAHUI httos://m.edso.ru/00adb33c
. . bubnnorexa [{OK
67 PeszepBHbIil ypok. O6001ICHIE ¥ CHCTEeMaTH3alHsI 3HAHUH 1 https://m.edso0.ru/00adach?
. . bubnuorexa [JOK
68 PesepBHbIil ypok. O6001ICHIE ¥ CHCTeMaTH3allus 3HAHUH 1 https://m.edsoo.ru/F0d61ch
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaunuecTBO 4acoB

KonTtp DJIEKTPOHHBIE
Nen/m  Tema ypoka 0JIbHBI Ipakru  uuppoBbIe
Bcero e yecKkHne o0pa3oBaTe/ibHbIE
padot padoTbl | pecypchbl
bl
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cucrtema 1 bubnunoreka LIOK
XUMHYecKuXx diaemMeHToB M. . MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX 1 bubnuoreka [IOK
3JIEMEHTOB MEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HoMeHKIaTypa HEOPraHUIEeCKUX 1 bubnuorexa [IOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XMMUYECKOI CBSA3U U TUIIBI KPUCTAIUIMYECKUX 1 bubnunoreka LIOK
pemeToK https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o reme «I[loBTOpenue u 1 1
yrayOseHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiiaccay
6 Knaccudukanus XuMU4ecKux peakiuii o pa3indyHbIM 1 bubmmnoreka HOK
[IpU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsiTue 0 ckopocTu XuMUYecKoil peakunu. [lonsitue o 1 bubmuoreka [JOK
TOMOTEHHBIX U T€TEPOreHHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 XuMHUeckoM paBHOBecHH. DaKTOpHI,
8 BIIUSIIOLIME HA CKOPOCTh XUMUYECKOM peakiuu u 1 bubmmorexa [JOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMHYECKOTO PaBHOBECHS
9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bubmmorexa [JOK
https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTuyeckon qucconuanui. CUiabHbIe U 1 bubnmnorexa [JOK
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cy1abbIe AIEKTPOITUTHI

https://m.edsoo.ru/00adcd68

11 HoHnHbIe ypaBHEHHUs peakui bubnxorexa LTOK
https://m.edsoo.ru/00add448

12 XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [IOK
MIPEJICTABICHUA 00 ICKTPOIUTUYECKON TUCCOLIUAIIUN https://m.edsoo.ru/00add5d8

13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 bubnmnoreka HOK
AJIEKTPOJIUTUYECKON JUCCOIUAIINKI https://m.edsoo.ru/00add8b2

14 [TonsTHe 0 THIPOIU3E COCH bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI ]r?'::[?snll//lr?wT:clj(si):)_[r(ﬁ({) 0addd12

16 [IpakTuueckas padorta Ne 1. «Pemienue bubmmoreka [JOK
AKCIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa

17 KonTponbhas padota Ne2 no teme «1eKTpOIUTUYECKAS Bu6motreka [JOK
auccouranysa. XUMUYECKUE PEAKIIMU B paCTBOPAX)» https://m.edsoo.ru/00addec0

18 OO6m1ast xapakTepuCTHKa rajJoreHOB. XUMUYECKUE bubnnorexa [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

19 Xnoposogopon. CoisiHast KUCI0Ta, XUMUYECKUE bubmmnorexka HOK
CBOMCTBA, NIOJIy4YCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [IpakTuueckas padora Ne 2 o teme «llomyuenue constHon bubmmnoreka HOK
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348

21 Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX PEaKLUH, eciu bubmuoteka [IOK
OJIMH U3 PEareHTOB JaH B N30BITKE https://m.edsoo.ru/00ade488

bubnmnorexa [JOK
22 OOm1ast xapakrepucTrka 31eMeHToB VIA-rpymisl https://m.e dSO(])_.[I‘u 100ade64a

93 AnnotpornHsle Moaudukanuu cepsl. Haxoxaenue cepbl 1 bubmuorexa [IOK
€€ COeIMHEHMH B pupoae. XUMUUECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoiopoi, cTpoeHue, Gpu3nyecKue 1 XuMHYeCKHe bu6muoreka [JOK
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CBOMCTBA

https://m.edsoo.ru/00ade802

Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE U

bub6nmoreka [IOK

25
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIexKallle B OCHOBE
26 MIPOMBIIIJIEHHOT'O CIIOC00a MOJIYy4EeHUS CEPHON KUCITOTHL. Bbu6muoteka [JOK
XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIECH Cpebl https://m.edsoo.ru/00adec8a
COETUHEHUSIMH CEPBI
27 Brruncnenme MaccoBoii 1011 BbIX0/a MPOJAYKTA PEaKIuu bubmmorexa [JOK
POAYKIAP https://m.edsoo.ru/00adec8a
OO1as xapakTepucTuka 31eMeHTOB VA-Tpynibl. A30T,
28 acrmpoCTpaHEHUE B MPUpPOJe, pU3nvecKkre U XUMHUUECKUe bubmorexa LIOK
p up p PHpOE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AmMHEaK, ero Gu3NIecKrue 1 XMMUYECKHe CBOWCTBA, Bbu6mmoteka [JOK
MOJIy4YEeHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpaxTnueckas padora Ne 3 o reme «llonyuenue bubnuorexa [IOK
aMMHaKa, U3y4€HHE €ro CBOMCTBY https://m.eds00.ru/00adf180
31 A30THas KUCIOTa, €€ (PU3NYECKHEe U XUMUUECKUE bubmmnoreka HOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUueCTBE
32 MUHEPAIBHBIX YI0OpeHH. XUMHUYECKOE 3arpsi3HeHUe brbmmorexa [TOK
p . yAoop ’ p https://m.edso0.ru/00adf518
OKPY>KaIOILEN Cpelbl COEIMHEHUSIMU a30Ta
33 ®dochop. Oxcun pochopa (V) u pochopnas kucnora, bubnnorexa [JOK
(bu3MYecKre U XUMUYECKUE CBOMCTBA, TTOJIyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue GpochaToB B KaUECTBE MUHEPATbHBIX bubmuoreka [IOK
ynoOpeHuit. 3arpsisHeHre IpUpOAHOM cpensl pochaTamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B Ipupoie, Gu3ndecKue u bubnuotexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcunpl yriaeposaa, ux GU3NIECKUe U XUMUIECKHE bubnuotexa [JOK
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CBOWCTBA. DKOJIOTHMUYECKHUE MTPOOIIEMBI, CBSI3aHHBIE C
okcuoM yriepoza (1V)

https://m.edsoo.ru/00adfebe

37 VYronbHast Kucia0Ta U €€ coiu bubmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o teme "llomydenue
38 neKucioro ra3a. KauectBeHHas peakius Ha kKapOOHAT- bubmmorexa [JOK
. B ' P P https://m.edsoo.ru/00ae027e
HOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX bubnmnoreka HOK
KaK O COCIMHEHHUX yriepoaa https://m.edsoo.ru/00ae054e
40 KpeMunii 1 ero coeiuHeHUs Bubmiorexa OK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5. Pemenue
41 SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxkueinime bubmmorexa [JOK
P https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U X COCTUHEHUS)
42 KonTponbnas padorta Ne3 no teme «Baxneiiue bubmmoreka [JOK
HEMETAJUIBI U UX COCAUHECHUS» https://m.edsoo.ru/00ae0e18
OO6m1ast XxapakTepruCTUKa XUMUYECKUX IJIEMEHTOB —
43 METaJUIOB. MeTajuinueckas CBsI3b U METAJNINYECKas bubmuoreka [IOK
KpUcTaJUIM4ecKas pemérka. Gusnyeckne cBONCTBa https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XUMHYECKHE CBOMCTBA METANIOB. DJIEKTPOXUMHUIECCKUN bubnnorexa [JOK
Ps HAIPSKEHUN METAJUIOB https://m.edsoo.ru/00ae1156
O6mue cnocoOb! monydeHus: MmeTamuioB. CIiaBsl.
45 Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIUi, €ClTu bubmmorexa [JOK
P P ’ https://m.eds00.ru/00ae1156
OJIMH M3 PEareHTOB COJICPIKUT TPUMECH
46 [lonsiTHE O KOPPO3UU METAIIOB bubmmorexa [JOK
PP https://m.edso0.ru/00ae1278
47 [[lenounble MeTAILITBI bubnuorexa [JOK
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https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPHUS U KU bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHBIE METAJIbI — KAJIBIUK U MarHui Bubmaorexa ITOK
https://m.edsoo.ru/00ae15e8
50 Baxxueiinme coeTMHEHNA KA bubnnorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre u cucTeMaTr3aIs 3HaHHIA
52 XKécTtrocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUS ]r?tl'/tlr?snll//lr?:::i(si)c])lrou}é 0261886
53 [IpakTuueckas padora Ne 6 mo Teme "KEcTKoCcTh BOABI U bubmmoreka [JOK
METO/bl €€ yCTpaHeHUs" https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 Admomumil https://m.edso:;.[ ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHIA buGnuorexa [IOK
https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
o Keneso https://m.edSO(])_.[ ru/00ae1d86
bubmuoreka [IOK
57 Oxcupl, ruapokcu sl u conu sxenesa (1) u xenesa (111) https://m.e dSO(])_.[I‘U 10063566
58 O06o0meHre u cucTeMaTr3aIs 3HaHHHA
[IpakTnueckas padora Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 337a4 110 TeMe «Baxuenmme brbmmorexa LIOK
https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
BerurcneHus mo ypaBHEHUSAM XUMHUYECKUX PEaKIUi, €CITU
60 OJIMH U3 PEareHTOB JaH B N30BITKE WJIH COJAEPIKUT bubnuotexa [JOK

npuMecH. Beruucinenns MaccoBOM 101U BBIXOAA MPOTYKTA
peakuuu

https://m.edsoo.ru/00ae1750
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61 O0001enre U CUCTEMATH3AMS SHAHUH 1
62 Kontponbnas padota Ne4 o reme «BakHelne MeTasibl 1
U UX COCOUHEHU
63 BemectBa u Marepuransl B IOBCETHEBHOM KU3HU 1 bubmmoreka [JOK
YyeJIOBeKa https://m.edsoo.ru/00ae3f50
64 XuUMHUeCKoe 3arpa3HeHIe OKPYIKAIOIIEH CpeIbl 1 bubmorexa LIOK
P PYRATOIIEH CPeA https://m.eds00.ru/00ae4270
65 Ponb XxuMHU B pelIEHNH DKOJIOTHUYECKUX IPOOIEM 1 bubmorexa HIOK
p p https://m.edso0.ru/00ae4270
. . bubmuoreka [IOK
66 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3SHAHUMA 1 https://m.edsoo.ru/00ae0d0a
bubnuoreka [{OK
7 P 7 . % 1
6 e3epBHBIN ypok. O000IIeHNE 1 cUCTEMaTH3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
bubnuoreka [IOK
P 7 . % 1
68 e3epBHBIN ypok. O000IIEeHNE U CHUCTEMAaTH3AIUS 3HAHUI https://m.edsoo.ru/00adch?
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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